Hdl ’ddl? 




qfmfo 

3Rf^ Tp^n 



54* d. T35. TT. ^ 4* ^ WT w? 

3itwf toto 
ftot 3dJdTd: 3#to TpTT 



d^R to to to to It d^R to to to tot ti 

torfdto to ddT dT % ^n=TTt tod 4 3^ffw TJdto 4^ to # to 

4 ^Iftoi (tor) to dTfd tot ti ■qr dF dd ^ to ton t? 1940 

3 tod 1960 ^ ^ #d ^ddd WT to-to dto TpfTI tod, DNA to 
tot tot I* A ddd Fdft tolljshH dd i^ll dT drjto toT 'll 

dT^ddT ^PHHN 4 dfdK, ‘tof 4 ^f^TOT to RNA d DNAdd 
'HlldlkHkH, ^ W tod to pRcKdl to RFRT %d 

toto to tod^ IT 

W 3fk ^ 4 dTdto to DNA dto dT to d 4HH^IId t 

- ftodr ttor toto tot to trfr dlf dd to to w tod to ^ 
It dlf ton 



1 . -todd) dfto dT dto 

1869 25 tod tto tow ton tofto tor (1844-1895) 

tor tow 3rfe toton tototo ( 1 825-1 895 ) to tordwn d ddd dd 



d?T dTI 



tm FF str FF fk FFF (chl^|chl3ff) <£ FTF FTTF FF TFT FT I FFF t 

ktk Ftf tftt t ffFF ftf sfk stmt k mfr FFt ti 

k<rl fFTF HFFf FF ®MI 61 cl I t? FF fft cl^llPlF) !|F FT FoK Ft 
WN k FTF Fl 41m Ft fkt fFFF FT FTTF FTT TFT FT I FF FFT FT 1% FFF 
f FTFfFT FTF t ft FfF tt FfFFT FFF tf tl 4 t FT Ftf FTFT FFTff k 
FtFFT FTFFT FT I 

FFF FFF F^ k FFfFF FTF FTT FFT^F ^MTI FfTFT fFT FFF FFT t 
FT TTFTFfFFT TffFTFT Ft FF FTTFT tl FFftTF, tttF k Ft FTFFpff FF FTFFTT 
FFFt ftF FFTF FTTFT tl FT km F trsTT 1% k<F k F^ fk FTFFJ Ft f ffF 
FT FFftTF FF Ftf FFT Ftf IFTI 

FFT F fFTT FFf FT Ftf FTTT F#f f FT FT Fk FFF 3TFT fFTFT A 
FF FT Fp5 TTFTFfFFT FTtFF fFTFI FFF %F FFTTT FT 3FJJ F? km FF FTFFT 
W FT I FF FTFFf |T3TT FF FF FFF FFFFTF k 3FJ fkfl 

FTFFFF: FFFFRF Ftf 3FJFT FFTf Ftf t FTT ft FcFTf k FTFT FTFT tl 
FFF FFFt ftfFF fFFJF F fFFT FFT FTT tt FFFFTTF fFFT FT I FF FFFTFF 
FFlf FT FTTtfFF - fFFFt TstF km k tTFFTFFT f Ft ftl 

km F FF FFTk FF FTF f^TT FfffFT FI FF FT k fFFT 

FTI 

km fff fff Ft tfktfm k ftf f ffti tfktfm Ft fft ff km 

FFffFT FFt ^FT FT 3fk FFFTT F^FF FTF FT FF: Fk fF FTTF FF FFt 
FFTF Ftf FTTFT FTftFI tt FFTFT t FFF FFF Ftf Fort Ft FT? SFffrT 
tfttfm F TFF FFFt FTFF FF FfeT FFTFTI 

f Ft fft tfktfm f ff ft ftf fFTFT fit ft Fkf tt^f ^ft ff ff 
kFT tt FFrk Ffktr (FkF) k Ifftti 

tkktkm Ft FT FFTF fFFTT FT FT km F ^ f^FF FT ^FPdM, FF? 
FfoTF-FFTF FTF ftk F^l km k FFlt Ft FTfFFT' k F^ 3qk ‘ FTFFF 




3 anfe 3 W<\ fcTT m TOfMT «TTI TOmn TOT ‘mTOTO ^jEffer* W 

wi fefeferc fe nfe nn fen: fe nro fen m totot m fefen nrom tot 
‘ fero ^jnfetn’ tmt nmi 

feferfe TO n^ afe TOn m nfenT fefe ( 1853-1927) I 1879 fe 
fe fee fe ^feln to arMnn fen i 

tor % fen % fen fe tor 
tot fe frofe mm mnfefe nm mm 
(^) w fen fe m ffenn nrn tor 
‘ fefe Ml RT TO#' anfe fe 3WT 
wf^ me mmi fefmn # fen afe ^nfetn 
(^r^) m fe m fe fe mfe nn to 
fern 

fefror n mm fm m ^fen tot ffe m m nm amm fen fe ^t 
mi nn fen fe m fefen fen w nfe mmi; fern mi fefron n am# 
fen TO ‘fmfen’ nm fen nfe fe ‘from# nn arfe ‘fern’ fern ti afe 
^fen afe fen nft fefe feme - feferfen nmnt f i 

fefe anfe fe fnfe afe ^jnfe nn amm-amm nn mmi m feff 
anror fe fefe n nmfm ^fen nm fen (arfe nn mn nnM m 
afe ffen nm fer ( to) nni anm afe to nm ^fe fe #i Rtrortn nT 
fen fen m mro totto tot (femm-fen) nni afe ffe fern rnnrnr 
fenrm-fen afe fen fe^in-fen m to fe fern# feri 

nn tom ffe nn mm n#f m fm femm-nffen m nrorn ffe nrnr m 
fen fe nn nrofef fe' amj anror fe ffe nnm fe feni nn TOfe m ffe 
nfenr n mmfnm nffean tot m# fe nrnfe fe ffefnn me# n# mn fernti 
wnn fefe znfe nn few anfe fe nnnrn mfei afe fme rt fe nrnnf 
fe femrm-nffen fe fernm fe tort totot fei 





eblfad sfk OTR ^ xr wff rrt fen A ^ -3^- 

^ RRRRf' ctf Tf^EfH RTRI RF15 3R3J ^T-f^T ^ ^ ^1 RRR-fRT ^ T^ 
W-R^Rf 3TR RR-R^Rf ^ fRT ^ sfk 3 ^FT TOR *j£ $ fRRR 

rRr^j, #ff tM ^ ftRFf $1 

■S®|crl-R ,J l ^ 6^°h °hl u l RT M^b R^J RTI Pm^ ^ ^ff «=hl u l sffc ^ R 1 ^ 
feftl RFTR RR R^J HI^IvjIH ^ ^ RR R^' fRR R N R fefftfl feTT RRT 
f I Rfe RRt RRt RR^R R> R^J RfRl 



wpRT 

SI^Rh ^ 3FJ3T? ^ RtelWI T RT t 







<wm 3*llFw>T R ^ '^GrI RfRTT ^11 -CR cPiPrld R R 

#Rf Rf Z7T f^FFTT Rfl ^ §ft ^3FftZ 3pR c^ 

ijJsHhHI uRid^d R ^HPdRckl dl^Md 3T^ RcTT f 3TR ^31T#T R 
^PdRckl HlPiMH 3TR 3 FJRRf ^ 3Z3 RR #1 



^PddH WpelT 

^ 3ig3Tf ^Tt ■#■' fttelNI W t 




=hlpHd Zp Png ^Ph<FtRRz ^ ZZrR Rt fRR Rt R W Rl Rt 
ZZR R W R ZZR WTT3 R W ZFJ3Tf Rt RzFf RR Rtl Rt '^(|^ R 
w-spjsR cnR Rtt Rrit R «n, -cr zzfR Rz-zp^sR R RR ztzit fern w 

2fTI 

RR RR Rf PqRPg^ld Z^R fl ZfRRf 3FFT-3FFT W Rt PmRPh^IH'H R 
ZPZR t zRffR RR R P*FT wff ZT 3FFT-3FFT RT^-fFR Rt RfeT W 
fftt ti 

RlRw Rr mm\ ^Pd^-RRz R zfR R R PmRPhRh RtRR zzR R 
ttcr znfzrRR R 3 tr ^Rt swrtzi ^RRRRt 3?k ztMz ft srrr zzR 





^ ST'JSrt ^T 
Ism TRTT i? 



c 



c 





sfN ^tT 3TcR t TcTT -cicrll I <{hl ^ 

sfk ^feni^n afr 










feft-^fe ftt fet ftt 3W1 «ft I ^R ^Rft PmRIh^Ih ^T RTR ^iPrM t fe 
nft MT (u) IRT fftftfftl RR RMf tl feftn fe ^uRHcH ft T^F ftcR t - 

fettn ft MF feP<4d fen M 3MJ ftm tl 

^lfein> Rfe fe 3RR fttspfe ft ffe fed ftt 1910 ft fnfeRT 
fern mt nfe 'i'b^hK fem 

ftft ^pkrich nfe ft ‘^fRr fe fqfftftfttn ft 3 mtrt ftt Rfn ^ tl 
fed<=b Rfe ft ^ 3RT zfef ftt <fed ntf T T^^TFT W «7TI MFfft ft ^ 
nfe RH fe fet WFFl fe WJ\, RT ft ^ft Rnft ftft RT ntf RM Wl 
RRT fe-fetftt RRTRR feffe fttfftlR W fftftftft fen 
(1869-1940) ftfftftt fe ft ffe feft Ml fe 3RR fef ftr W fet 
<fed ft R1R ftt MR felT fe ^cpft ^1M1 fed4> Rfe ft RRftt fe 

fetl fRR 3RKfe ftfeft ft RTR ft fen *R fe ffe RT fe =fvRTI Mil 

fet ftfe fedMqfe v R ft RRTPjft ft Pdfed fen fe fet RcfT 
RTR R ftt MR M RR7 RRTTR fefl feftt RWRcRT wft fti Rid ft Reft 
ftt I 

RRTRR fefnft fet McTT MT Ife fttfe ffejR ft ftt RRR RTRRR fe Melt 

t rrr w fen ft ftrft ti m ftf rtrrr fen ftt fftftt rrr ftnd 
fe ftt fen ft 3 mj fti Mrft rrtft; ft fen ft rtr-rtr rr fefen ft 
3nj ftk fe snnftfe ft 3F3 ftt fti 

m rr RTnfe nfe ntf ftt nftfft ft ruj 3mt-3im n^nf ft ^ rr 
rtr fen rtrrr rrt Rftt fti fe nfer rtrrr ft rrtr tjrrr ttfei rr 
fen ft rr rrt rrrt rt fe ftfe ^fernr-nfeR ft nft fttn ftt rtrrr 
fftftt ftt i 

1909 ft fen ft Rtt rtrrr ftt mrhii ftt ftffe ‘Rftfe ft mR ft 
RTnft ft 3TR Rfen ft mt ft ‘ffe ^ Rftt tl 




o 



c 



0 



faarar w t 




erfsrra wi 




zftZZ ZZ ZTZZZ -^krlch-iJ.r^ ^ ZTZ zZZ^t M^inl if I ZZ^ 

zrz-zz4z w ztzzz zz zz^t «tti zzi ztzzz zft 

ZTZ-ZZ#Z ZTZft ZTZZZ ZZRt 3T^zt Ztl <£fwf zft Zr£ ZTt Z ZZ5 ZZT Z#' 
ZTI 

fzzf 1929 z zt zftzz zz zfz-zz#z ZTzft zrzzz zft f^rwi zz zz^r 

ZTZTI ZZZft 3H|U|fo|oh ZTZZT facrZ^crl ‘zf#Z* ^zt zt R ZZZ RTZ#ZZ 

zz znj w «tti ^fwf z ztzzz zz zzzl zrzt zfT 1 m zti zzffz' 

Zita ZZZft ZR ZZZZ 3TSWT T^T ^TT eft ZZZ eft Zfpft It Zfl 

ZltzZ Z ZZ ZTZZZ ZZ ZTZ flZT ' ZR ‘ztefTZZt’ ZZ 

ZT ‘ZZ7 ZTZ#ZZ zfr zzff’i zlznz ZRZZ *zt ftz’ ZR ZZZ ti 







to to tw tw Trot t fro tt mr to ^pTOriTO-qJro f t TOr 
^PTO rlTOTrfTO ^ TOTO^ f RI^N 3Tfc A^facrl ^TTI TOfTO TOR 
^PTOiTOTTfro ^ wtf] f ^totoIri^m sffc totoTO §fh 

<PPhtot tof frofa toc tot^ ^ sffc ^TOrcfkitqfa ^ #q to 

TOT, ^ifTOT sfk TO^#T TO #q TO TOT M 3Tf«ITO TO^fl qj| TO^TO TO 
#TO ^fq^F-qpT^ TOT 4 il^HjcHch-TTfe’ sffc TOT ^PTOITOTrfTO' M7T 
‘^tTTf^fq^--qpT^’ ^rot toTi to tor TOrot ^fror t ^Pro toA to 
totto toto toto tt tortTO fro; TOt ti ‘TTTO^fqTO-qJro’ to( tttrfto: 

RNA (3TR.-q7T.TT. ) 3jfc 4 ^1<|£TO ^PcMTO-Q^’ TOt DNA (^.TOTO ) ^TOTT 
TOT tl 

RNA 3pR DNA TO R TOTTTOTTR qt TOT TOT tl TO TOTTTOTTR R TOT 
TOT t TOTRt TOfTOR fTOTO TOI TOTTTOTTR ^ TOJ RfTR t 3T# 

Rtf to; TOt ti to tort to tr^ ^ tlrm trt t trot TOfTO A 

TORRTtoR Ro 3TOJ RT tTt tl ITT fRTOT TOt TOTR^R TR^ TOT TOT t TO 
RfTOR t TO (ph) "TO" RTOt tl 




#r R rr ttr ^rost* ^ tototo TOferor-TjjTO ttt TO t to rrrft 
to tottr from ^(Iat 4r fqftfR^RT tttor (to ^srorTPafTO) TO rtr 
^ tkrt ti 4 t to to -qrotz to- rT rtr tjto ttro ti 





RNA RRTFJ R RR Rf^R RR M RiT fWH 
A - rib - ph 

DNA RRTRJJ R RR RRR RR M RiT fRRFTT 
A - derib - ph 

rfr tt tMcprf R rr r^t rtr ^wki^ #ni 



^PdiH w{?n 

ei^sl^ll ^ 3rj3if ^ Tift P\<ai'HI TRT i? 




RNA -ijfiwldi^ 



RNA ^ WTPJ R RR RRFT-RRFT ^Md^R ^Tcft tl RRR R RRT R 
RRR fRITR RTRR ^ SFJRR mJrHRH (A)ttRT tl RTRit #T t ^RT#T 
(G)'HI^I'HIh (c) RT ^uRid (u) RRTTI DNA ^ RRTTRi ^f Rt RR 
RRFT-RRFT tMt t fRRR RfeRTRR (A), ^RT#T (G), RIRilRld 

(c) RT RTf#T (t) tttt tl 

fRRTt RRTFJ RR RTRR ^ clM ttt tl HRR t RRR R fRR 
^PddR-RfRR RR RTRR RTR fRRT RTI RRR RRTRJ RRRT RRT RT % RR RFTT 
% RRF R TOC RR7 tt TO qft #ftl ^Pddld^ ^Rd3l RFrfRR 












sff TO ^ 'll^M (^1 

^|chh1<i^n) <£ -q^ sfk tomt m 




# toti ^ ^ *jst t ^ 

tl ‘t^T* TTcF ^TFTt t F*WTO 3T^ ‘TOl’ OT fl 

DNA TOT RNA ipwVl^ w TO ^ f^#ftl 



DNA 
A - derib 



RNA 



G — derib 
c - deriK^ 



•P h 


A - rib. 

\ph 

G- ribC 


•ph 


>h 
c - ribc 


ph 


v 

u - rib ^ 



t - derib 











RT% derib-ph sfk rib-ph RRRTH #ft RfeR 

R Rfr W cTM R RlfaT R 1 RRT 1 tl 




DNA 3TR RNA ^ RR^FTra^ 



^Pddld^R R RR R RR ^oR R RT Wt R1 RRt ^ ^ foR 
R W WTRR R RR R RRT tl R W RRRR 
RRTRfe clM RI 'qfen Rp RlRtl Rf R RPR RRT 7RTR1 ^R1 f*R 
RTRTI fR R RR* R RR tJR^TRT R RRR fRTT RTRTI 3RR R 
^PbrlR’qjRg’ R RTt RpHIdRq Pd chcrlT eft fR RpR R RcT RR RTTI 

1938 R RF RlPdd <£Pw MjdMR RRpR RR (Rf 1907) ^ R 
RRRTT R RR ^ fRTTI R R*ft ^PRkl^R RFlT sfk RfP R3 RT 

Tpnq; rr rP tjPr rPi 



( RTR 3h-c|<vji T^" 1% di'S Rft Rl4> (t)ch ^ TfcT R>t RfR RA’) Rf 

ferTR dMed Jj > t»<r c hK RR f^ToTr I ^chl ReRT 1? fR fRRH R Rt RRt RTcf ^$1 RTT 
dfelcbell R RTRTT RT R efl ill crlcH R 3T C FTT RilH fRR eft fRRt Rft 

RTRTT RRR RR? RT fR ^PekHR-RfRR RFt RRRR"f RRl RR RR RTRT RRR 
Rft RRRT RRT Rfc RRRT ^RRTR fR* RR RR RRT RRR Rft ReR iff RT? Rl) 



2. 'RpRcrIR RffTRR? RRtRT? 

RTRRfRRR RTf RPtRR-RfRR RTT RftT RT RRT RTTT RRT t, RR RRR R 
Rff RTRTI RRT RRRTT R^ R^eRRuf RRl RRT t? 

RTRR RRT Rl RR R RTtR RT RRR RRT RTf R^fRTRT RT RRf RR R 
RlfRRRT-RfRR’ fRR Rl TRR RR RfR RRT RR t 3R RR^ RRTFJRTR 
^JRRR? dlerl R)RR fadl R> RpR Rt^ ill RRf ^erl fRTT 3T^ Ro iffR ^f M<=kl 
RRR t fRRR RT RT RpR RR tl RRfRR (9>PcRIIR^) RRT fRR RRT RR RtR 
RR RRlfeR ^RT tl RRT RPlRR-RfRR RR Rp? TRRR RRTTRRR R R RRTRT t? 
RRT R, Rt ^ RfR RRRPRff RRl 

1914 R r4r RTRTRfRTR TtRR rIriPrH RRRRpTR (1884-1955) Rft RR 
RTR RT| (RT) fRRt Rt DNA 3 fRRTeft Rt RT RNA^ R#fl 1923 RTRt RT 
Rif RR RRR RtfRR ^RR ^ ReTe^T TRTRffTR RT fRTRTI RR RT DNA 4^R RT 
RR* RT1? RRR R[Rt 3frr RR RRTR RT RRT RRT RfTRT R®RT RRl RT RTRft RRt 
RFT RT#T TRI RT RR RR RRT t#T RRRTT RRTR ^RT RT RT DNA Rft fRlfeT 
fRRTeTT RTI 

fRTT RRtRf RT RTR RRT RTR A RTRt R RfRRRR R DNA fReRTI 

1940 R TRtfRRT RTRt^fW «3441 h RTTRTT RRRRR (RR 1910) RRR 
Rt RR RTRT 3TTR RRT I ^ RR RRRT RR t R DNA Rft fRtfRT RTTR t 



3TR RNA ^ TO=t tl cft'W'UHH ^ 3TOT-3TO TO? ^ 

3TMHNII ^Ff TO ^RR ^ DNAtefT 3^ TO ^ TORI RNAfTOTI fFR 

O vD 

TO ^T ^<RT R 3^d|c|Hd<d fTOf RTOl4Tl TO 3TOT-3TOT 

TOrf r strhtoto froTf rtT tot TO tl TO' 4 mr to rtot rt % 
TO RNA 3Tk DNA TO R TOj<T f RT TO 

TO w % rTOft r dna TOt TOirw r # TOi5 TO rti 
RTO RNA TOTT TO^™ ^ TOT TOcTTOiFR 3 TOj5 TO RTI 

3ftT 3#RF TOTO TO TO? DNA RTfTOTTTR R Rt fTO sffT Rp? RNA 
^pkrl’M'FI R Rtl RT 3rfTO DNA TOTT ^jf^PRT 4* TOTT TOT sffc 3#rTO 
RNATOTT 'Hl^lkHI'FH 3 fTOcTTI 

3RT TO TOfTO RR RR TOT 3 tTO TO 3RJTOT TR T RTT RT 1% ^ffTO TO 
fTOT TO 3jfc ^pkrl^R ^ RTR ^ ^ TO'lTO TO TOTFpFR R RfcT WI 
TRRR RTI TO TO ^ TOt sff 3TR TO? ^ RTTOR ^ RTRT-IrRT 3R[t TOf 
^ TOTFpFR ^ ^JrTO TORT TORI' ^1 

DNA TO TO R fTO TO R RFTT 
1% RRTO TOl^H R Rp? ^ 

fTO TOtti 

RT TTRt TORT TO TO? RTt 

TO’ TOt TOt tl Rp? R|pT TJRR 
TO TOt t - TOr ^ Rt TO 

‘TO’ ^ TO t RRRR 
RR 3TRRt TOTT RRT rTO tl 

W T TO TOT ‘rtRTR’ TO 
TOTT TOt tl RTRTR %R TOR 3Rf# TO TOpFR TO RTRRRTt TOT 
TO t? Rf TO TOTO 3TFTO t? 






fRR ^qllPlchT TOTt fddl T^R TOt c ll i K'H TO>t ^<d TOtl 

TO fro TO1JTO TOT TOTT t TORT TOFTTOT RH TO#' TOR ttcTT? Rp TORT TO 
Rf<TR TOT -q^r 3 -hOto>1 TOTOTTOIw tTOR RftfeTO RRR (1904-1971) % 
TTORl TO ^IRTOf (TOTOTf) TOt#^ TORT TOT 3RTOTOT TOR TO TOI TO TORT 
TOTOR ^ tt^f R TOtTORt tro TO tl 1935 tf TORT RTOt TORTRt if dHI^ 

TOTt TOfTOTO t TOFT Rf 4 rT %TOT fTO I 

TO^ fTORR TO TOl^ RT RT£ TORT ^ #TR ^ TORI TORfTO TO TOT TOI 
TOTTO TO R fTO TOt TO TORTf TOT TOTtRTO ITO t R RTOt TOtzfR TO TO 
fro ti to totofI ^ fro; 1948 f Ttror to to tor rtrtor 

from 

TO TO ft TOT t 3TFTT 
fro TORT R TOtRT TO RRTTO 
TOt TOfTO TOp TOTI 1937 t ftrfeTO 
TO^TOTRTOt TOfTO TOTTOf TOfTOT 
(TOT 1908) t TOTT fTOTO % 

^rtror (totor) Rt#?T tort to 

TOTOtTO ^ RRTTO RNA TOt tit tl 
^ _ TOTTO "TO TO TOt fTOTOTR TOT TOTT 

^cfT (dHHsl) 41^ WROT > v v 

t tTO TO TOTOTRt TO 

RTjTORTO-RfRR TOt TORT tl TORT TOTOTRT TO TOTTOR RNA ttt t TORI TOiRR 
TOTOTRf TO ^fTORTO-TOfTOTO TOt ttt tl 

TOT TOTORT TOf ^ ^TOT TOTTOTTOfTO TOR TO RTOTt t TO TOR TOT ftTTOT TO 
til TOTO TOTORT fTOTOt TOR TOT 3TTTOTOR TOTRTT t eft TOTOTO TOTOR TO RR TO R|q TO 
TOTTOTRTOR TOT TOTOTO TOTRTT tl 

TOTTOTRTOR A TOTORT fTOR TTTOR TORT^roR TOt fTOTOfTOT TOR tA^RTTl 
TRTOTf TOt fTOTOTOTT TO^f RRTTO t? TOTOffTO RTOt TOTTOTRTOR Rtl TOTORT, DNA A 





TOfe ^ fe ttt t (W TOTOTOff TOT felt fet RNA tfTO t) I 

TOfe TOTO TR DNA TO TOfe f fen tTOl 

nfe eft ^iPhchT to) toto fro fefer tt fefe TOro to) PmhP to) nfen 
3TR TOII^H TO PWPdd TOTOt tf I TO#* DNA TO TO fefef ^ ^ TO 

t TOTOI 

TO^t tofto to tottot to qt to % ffeft to vmk) ^ TOfnro TOt 
fern ^ tfe toPt to totoi ft ^ feTO to to to toto ^fen ^ tor 

3#[TO TOffe TOTOJ TO 

fefe TOTO (feTTTO) WTT^srf ^ fe fet tl feTO WJ t 4 ^ TOR 
TO1 TOJ eTTO tt TOTO tl fet TO TO TO (TO^) m ^{dN 4 TOR 
(PdVIM) WRJ TOffe TOT feTTORT TO tPt tl TOC TOtfe 4 TOCTOJ RTOp 
TOt sfft ^fcLerl ttt tl 

TOR (pel VIM) TOCTOpff TO) TOTRt Pt fet t frofe fen TO 

toto tl tot fet $cm^Y fe fert fe nro w t fron to rtoto tl 
TOMd: TOFTR (Pc) VIM) TOCTOi; TO tt M TOt TO*4 to 4 fe ttt tl TOHPdU. 

to (to!) tot w totot ( j tom) to) ^chi^Y t Pcifeikd fen to rtoto 

tl fe M PfeTO TO tt W TOTOC (Je^chM) Rp TO^M t fetfed 

fen to rtoto tl 

TOlfeTO, TOTO (pel VIM) TOCTOJTOf TOt t fet 4fTOCR M ’Ml 4 1 V I M I R 

tottr t) TO tt to to tt to TOt w TOfetf tr fetfer fen to rtoto 
ti 

tfe WTT^TO TO tt TOT TOnftf R fetfe fen TO RTOTO t, TOP R 

TO^ft fenr-feror tfni tPr 3fert-nfeR to to to ttt ti totofr torPt 

TOTOI^Tf R RpR Pt tt 3#TO YTOR TO 3fefl-^TOH fe tl 




sfk mfecb ^ wj Rf ^£rr rrt rt ti m Rrf 

$r 44T ^ Rt ttt t RRR RR-^FR tf #T RTf W^i R, RT fRT RR RT tM 
RRRT tt tft t cH<rl J l tf ^chcl tl 

RT YFtT RTRFJRT f RttR-RltTRTf RTf ^T RTf #FT ^<=hl^T ^ RTT^ RTT^T 
RRRff TFRRT tf tf RRT tf TTRTRT tl TRRTf RTRf-TRTRf f*FT TTTRRTt ^RR f 
A RTRT RTT 3RT| -q^J RRRT I 

RTTRTT RRRR t % RtRT RRT% ^ RTRRT RffRR RTRf ^ RftfFT TR RRTfR 
RT 3FT #^' ^ f*FT tf RRR tl RRffRT RffRR RTfttf ^ RFtTT ^ 
3FFT-3FFI RTRTTT RTT Wit tl TTRTl t ^PdU, tf RTR RRRf ftfRRRT ttff 
t Rfc cff fcTt RRFT-RRFT FlchR R> R>l4 RTT TTRTR tl 

RTIrR ^ 3RJRTT ^PRd<T-RftR t RTRR WTT^ Rtf tl R RlRR RTT RRR 
RT RR t tt ^pRRcb-RftR <£ RTRPJ tf RTTl ^MrI^-H RTT 
^RR RRT-RRT TTRTR tf RRJR RTI 

tlR RR RTTt RRR- RRR tWTT ^ RTRT RRRT t 4? RRRTf RTRT tf 
fRRRTR fRpRRR tltf tl RR RRIRRT RltfR RTRPpfl RT RR tfR tl RR RRffRT 
RTRT RR RfR RRRf RRIfFT RRTRT t RTTfRR RTRT tlR tf RRTRFT RR RRTR RR 
^f5F RfRR tlRT tl 

RTfR RTRT RTftT t % RftlR RTRPJ RTTRff RftR ttRT t RRffRT RTF RRR 
RFtR RRTR RR tfhfT RTRT tl RTRT TTT, RR RR DNA RR RTTt 

RR RRR RT fRR RRpR Rtf RRRT tl 

RRR RR #R fRT RTRT ^fRRRT-RjTT^ RTRT^ t RRR RR tf 
^Md^TI tfcff t, RRR RTI RTFl tlR tl fRTT RRRT ^fRRRT-RfTT^ fRRRR 
RT RIF ftRTRTRT RTfRR RT A RTF! RTRT^ FR RRTtf tf RR RRI 

ttt-Rtt RTRlRlftTFT R RR tl sfk RTRRRT ^fRRRT-RfTF: 

fRRTTRt RR RTRT 1RTRTI RTTt R^t R^R TTt RTRFJ f44i I tff-tff TRF tft RRT 
fRT DNA tf Rf R^ fRRTTR RTRT^ tft RT RTTRR RfrlR RTRT^Rf tf tf Rt tf I 




qr qTq^fRqq ^ fw q q^q qrt qq qr qq q^ qt 

fqr q dna qq wro qqrqrq qqq fqq qqr fqq qq do^ qqq j ni i 



3. fq^qT DNA 

qqqj- wi q %fqqr ‘^rqfrqqq’ qq q?qqq qq t# qi qq ^IRdi 
qqqqf q fqqrfqqi qqqr qfarct % qqqT ti sp£qr qqqtftqq qq ^jqtqMfqq 
q^q ti 

^pqqqqq qf mr ^ qft ti qqr ^ ^IRqi qq qqi qrqqq qq 
qqqqarf qft fqqqft qqq q qqq q^TT ti qq qq# qrr ^qfrqrrqq-qq (qqf 
q -qqq) qqq ti qqrt qq# ^ fqq# qqq #f q#t t 3 tr qqqft qqq 
qjqqt #ft ti qq qR#lqq-qR (qqi qq - qq) qqq t'l 

qinWiqq-qq q q#} qqq qqq qqt #q qft q# #ft ti 1928 q 
q^ilql qkqiqq #qf# f# ft#q (qq 1891 ) q ^qqrqfrqrq-qq qq qp? 
qqT qq ^q # fqqi fqqq r# qR ###t qq q# qqq qq qqqtftqi 
qiq qqq qq qtfqq ^iqiqq-qq q qTqn 3qqqq # qq qq qt # 
^Hiq|qq-3R qqqq q# qqq ^qrqnqqr-qq q qqq qqn 

^Riqlqq-qq ^q qq qi 
qqqj qqqft fqqqft qqq q># 
qiqf qtq qqt qt qqq qq q?f 

qh qq qq ^Iqiqq-qR q - 
fqqq' qq qft qiqq qf, qiqT qqi 
qq ##ftqq f##t qqq qq 




qmWy ^chilR^i 




MR MM 3cMKH MR Ml 

3TM ^lPl+1 M FFf fe MM 3^FT MRM fe Mltffe Mlt - fe 
‘fefe-fMMM’ Mfe tl %W fe MT^ % MF fe RM" TOR MM tfe 
tfel 

fetfe-S-wfe! fellfe 3lfefe f§lMlfe fet (1877-1955) fe 
FFT 7MRMF M Rfe fen §ltl fe-fe fet ‘ fefe-ffel’ nfe MFMf fe 
A fefe^: ffeqil 3RT f fel MTfe fe 3FR fen fen fe A Mfef 
‘ eiRfe-tfe’ MMTI 

fe cRMl fe feajM FF fe nfe feMMT DNA ffell fe nfe fefe fet 
fell 1944 fe felt fe fe 3FM Mlffe fe M1§1 FFf ffen FF feni % DNA 
fe ffefe Fife fe FMR fe RF - fen §111 

3RR MF fe §1T fe WR fe fefe DNA fe Mfe tf I fee FIRM DNA Ft 
fef MM fe Fife fe fet fef fe Mfen MM ffelffe MRMT fel MF DNA fe §11 
fe MfelRMRT RMMfe fe Fjffe fe RMT fen fe Rife fen fe nnfe ffeMlMn fe 
WT HHlRd MRMl §111 fe MR RM-fe, fe fe fe fe fell 

RMMfef fe feqz fet fe MF fefe fel 

fet fe RF fen fe M1F fetfe fe fe fW ^TR fe R ^Ff Rife 
FF -fe fe DNA Ft fen MM fefel MRMl §HI A<l^<u| <£ %R 1952 fe' RF 
3fefet fefet Rmfe fe fef (M^T 1908) % RF 31RRM fe fe - MM 
Ffe M1FRT ffefet fe FF 31TMRF1 MRM1 t fe MTMRT MU fefFf DNA Ft fen fe 
fel MRMl tl M1FFF MU fefen fe fe MIFF Ft TFM1 tl fe ^ fe 
MTMFM-DNA fe fel fe MlMFFf-DNA fe MRMl t, fe MIFF fe fR fefen 
fe fet FR7 MTMl fe fe MRMl tl ^fe RF MTM RMRR MRS Ft fe - tfe DNA 
FFM1R fe fe fefen FFMFjfe MM fefe fe tl 

1944 fe MM fet DNA FFMMt fet fet MM fen MR TF1 Ml nfet 
Mfe fRfe fe FFt^F Mt RF fe feel MM F^TM R3HI fe-Mferfe fe 




W ffe IRT il'HNpHm fnmn ml nfe Spfef ft 3 T^FT- 3 WT mRT FPmT mi 
^FT ddfe OT ^RT DNA mt fe-mm mt fe 

n^m anffen-afecbi mmmffe fen mmim (mm 1905) % dna ml 
fciWfed fen fem % nfe fe fen fe fftftftfttn fe mg' fei nmn 
fe ft fen (femfn, ^mntn) fe ftft fqfftftftn (mffen, mfen) nn 
ffemn fen mg mfe m ffe fm fer mt fernt mm ftfi 




^FRH, TJcJ> m 3?ft ^ Scf*<T fe p; 



1948 ft mro % femm fm dna ft nfef ft fe nfef ft fen 
mmfe fe fftfeftn nwfe ftt fen n^-nrmn fe gmmi mimm 
ftfegn fe ipnntn ftt mfen mm fen mfefttn fe mftftn mt fern 
mm ft mom fe mfn ( a + g = c + 1) 1 mm ft fem^n mmfe ftt fen 
fen mftftn ft mmfe feint fe mfn ( a = t) fe mn ft ^fen 
mimfe ftt fen fen mfefttn ft mimfe feint fe mfn (g = c) 
ftm nm m nm m mm im mm ferm wm nft mm mmi me m 
nrnnmm mi dna nrnmj ft fe ft mn mrnr fen mi 

dna nrm^ ft fe ft mftmn mi nm fe nftnn mi nmft fe nn nn 
nm ^q& mft nm nm nmft ftmn dna ft nrnrmj fe ftft Pm nn nmim ftft 
ftt mrnmnt ft ftm ft ft fnmfei nn ftnt nr qn-n-4 mmftt ft nmmj ft 
fe mfer ft nrnnmF fmftt fen ft fet mfei 




TTPT # DNA ^ TO WTPJ RR RTRT RR-RR TOlRT tl sfk 3RJRf RR 
RRT Mr RRR RR-RR fn^rnddl R RfR RR TO ^ ^R RTORT tl (RR TO? 
RT R^R RR RTcR-t^R ^ RRR TOR tl) 

RR fRrfcT R RRRR RR RRSff R R^ R> RTR RRRIRR 1R RR RRt It^ll 
R RTRTtl RR TO fRRR fTOT R RfR RTRT R RR RTTRt 3pfT TO fRRR ^ 
RRTRtl # RRt TO fRTO RRT R tftl 

WR WlillfTO fTOR RT TORT fRRTR t RTfoTR RTO fRR %RT 
RT RTOT tl RR RRTR t STJ ^ fRTO RRt R Rtf RR RR Rt R fTO 
iRRITRT R RTRR 3TR fTOR TR TT^7 RRRT RT fRR RRRTI 

tr 3RR WJ RR RTRT RR-RR RRRRRT ct RRRR RRT fRRR fTOT R 
RTRR Rk fTOR RT ftM RR RR RRRT R^RTI fR ^ RRRf' R - fTO 

RRR-t ITOtRTO tit RTO t R RRTRJ ^ rM - TOpt TOR TOJRf ^ RRR 
fRRT TOR TOR t RRRR RRRTR RFTTRT RRR RRII fRR RRTOJ 3TR RRRT 
RRt TOJRf RR RtR-TOTTRt TORT RRTRT RFRR tlRTI 

1951 R RH(1r1 R>1w Rl^RR T frfTOR (TO 
1901 ) TOtR RT TO RT RRR RR T# tl TO] fRRT 
TOR RTRRJ R fTO RR t Rt RRRR ^ %R Rt 
RRR-t feTORTR tit RR TOR RR it tl TOft 
fRRTRI % 3RM-RfRRR Rt RR (RffRRl) RR - 
ttftfRR R RRRtl TO froft t ttfRRR RR TORT 
RRTRRR RtfRRf Rt ^ fTO tf TORTR TO 

tl 

TOR RRR RTRT TORr RT 3lTO-RfRRR tt 
RtftfRR Rt RRT 

Rttt RRT RRTRRtl RT RRTRT TO tlTO f TOlRR RRR TOR TORR R 
RRRt tl TO RR TO RTTOfTOR t #TOR ^ RR R RRRI fTOT RT 





f4l ^l4t Wffl Rf 44l WTFpft 4 4ft RM ^ft 

WT f I 

4fftft 4 ‘ 4f4FFft 4 ^3TR 4 «n^ ^fcT ft 4lftlftiftFftFI % RFf fftR ft 
ftlRR 37RW} fem DNA WTFJ 4t RR4 ^t 4 4t 

?f 4 ftft 4 r 4 4f4ra ft iftt ftfi 

4. ^T *)fd+H 

4 %fft4f 4t DNA ftlPd=HH ft f4?4 4ft fttl RTft ft RR fftfdR ft 
4fftR tft cb|U|dH %^T (RR 1916) ftft ^Fft RRT 3TRft4t RTftt ft ftfR 
^ R1RFR ('jR 1928)1 

Rftlft sfr-srpt w 4t ^IRi+h 4 Rm #i f4R tr ^ft ft 41f 
ftt RTcT Rl dich Rft Fifth ftlfftcbU 4t 3RJ3ft 4 TfRTpRj' 4 clhft 4 
sTf^r hr «m fftRRFf 4t ri^% eft tjcrt-^: 44 ot 4 frrtr 

«m fttPRIch-TTfe 4ft RFT RRft t RFf4t 4 oRFRT RR R^ft 4l 4RFH 
ftft Ph<t> ft «|^d <414*1 4t TRftJ ^4 4 Wt 1>FT 4) ftTRFTlI 

fOT fftR RR H DNA 4 R^l cMlRrldl 4 RFFf-t 44 RTfftR 

ft 4 RFT W fftFRT ^cl iP^cbcrl ftl 

RC RWI ^4 RTRR ftft %R Rm RT T# ft ^f RT H ^4<rhsS ft 
RRT RftlftPw 4fftT 444 fftfftRft (R4 1916) 4 RFT RI TFT Rl 
^Tlft DNA 4 ^fcT H 4 tTT fftR ft f4lft cMlfddl 4 RRFf-T 
fftftftRF 44 fftFFTT TFR? Rl Rf 4 RT§1 H 3FR fftfftR 4fftFd RFT RR1 
ftf - fftftftfe Hftt 4ft#R (1920-1958) 4ft RFlft fftfftftTT 4 DNA 4 ftftf 

ft rfddl 4 RRFf-t 44 fftR f4ft fti 







^PdH rr r^r rrIr Rt %TfRR rP rrP 
rrr rM rr rr^ w rrrP P rrtrt m rfttrti 

Rtf R^ RRcft R Rt ^PdR RRR RR R? RfR 
RRR-fRRR fRRT RT ^■H 41 R <i'H^ Rt ’-bit fRRt sfp 
RR Rtf fRRTRI 

ftfpRR % foPdH Rf RFfTfR %R fRRT Rl TOT 
RTRRR 3fR %R Rt fRRTRI WT RRR ft RTRRR R 
fWT 4* RRRT RRT RpTT tf RRRT fRRTT RpTTI 



RTRRR sfp %R RT RTRT fR RR RtRtR R RRTRJ P 3RftPt-TpRRR Rt 
pR tPff t PP tf DNA ^ RRTT^J 4 ^pRkl^ Rf RRR-RR ttPf I 
^PcRIkl^ Rf RRR-RR RT RRT fR RRR tTRT fpRR TajpR A PmRPr^Ih 
3RR-RTRR tP ft I 




^(V)l<il$4 #T #T 



tPHRR R 3RJTTR T^fpT Pp PmRPh^Ih 
RTRR P RptrRR-RlRR R Rpf tPftl RRRJPf 
P 3RJ3ff Rt Rppt RTRt Pf RR (RT5R) tfR 
t R RpttRR-RTRR R Rtf ^RTRT RRRk tfR 

tl RTRTRR tP RT RR ^I^NH-RIRR, 

pRT Rf RTRFT P PtP RRR t RT 
Rp5 RRRR^P RRt' P ttPf RR 3TRFT 3TRFT Pt 
tf RRRf tl 

RR tfRf RRT RRR P fRRt tPbd Rt 
pR tf tttf PP pRR RRT pRf ttcff tl 
RTRTRR fRpRRt P tPff PP R" ^ fell R pR RR 
<6dl t RT tit Rf PP <2 |TrH RT RtPf PP 
RRTf Rf RfpRT RRR-RRFT tf RTRf tl 




R di d'R Ft <41 ■cl 'HHM RFTR <<2l4 F> %R -S®lerl-fRT Fd 

^dl FRRT fRfRR-fRT Fd ^ fcIHdd fRTF FRfh RFfd 

Rrt ^ #f Rd ^d w% ddd ft wqjft % rrr f^ft fRitd rt #t fro 
rrt rtoi 3fk d fdftfdFdR 3TTRd-RTRd Fled eft ff rrr r toti sfd 

3TRT MR> ^Od, <|R<) ^dd F> 'HIH'4 R efl eft dt FF Rf-RF R 6le1l I Q.d! 
fTFfeldl R ddl d’dH 3HIH'H R MR) - <^h 1. "d ^-S d^l Midi I 

rIrmh-firr u,fedi^d 3fR FTfdtR fr 3rmd rr? d dted ti dt to^ 
A Riddrddr Fd dt 3mdt to dted ti ft u.fedi^d / rtoirTr 3rd ftfrIr 
/ fr ff (ftf) fftfr Ft ftft ti ^jfddfero Fd to dR ft toff 
dm dt dt rfrtt i ft fdr fr ft RRd dfdR toPr A fFfrfdddR 
#TT 3TfRFTd ti cd RTF G , 3RT t FT RTF A , 3fd RRFR FFF dtl 3RR FF7 
d TO A, G, A, t, t, c, G, G, G, c Ft eft ^RTt iddVl^ d TO t, c, 
t, A, A, G, c, c, c, G FtFTI 

mrd FTRTTFT Fd RTF RRR R 3TTRdtl FR 
DNA FT FRTFJsff R FRFT RRTR RTFT R ^3TT#T 

3dr RTfrodr fro, sfk rrh rtft d FTfdtR 
sdr Rfedi^d fddf Fi 

3 rd r drdf dtfdTFR to-^rt d ^rfr to 

FFF-ldfFFR FRTRt Ffl FR R RHIcKk RfeTT 
3TTRR R FT fRRR TO-RTR FT Fed RTO 
FFT d Rd Ffl 

1953 d FTRRR dfd fro d FF 
RRR-FtfRFR FR FFR fTOT ed RTTR Rd RfRFT 
d RTOR RRRRt RR R^l 1962 d FR RTFTOf 

dr %r ftrrr, fro 3rd fdfroR fr Mtott 

3rd MRFlfRRf FTT RlFR ^RRbK fRRTI 







DNA 
-FtfR^r 



rR 




Rt Rt RT ^TRK fRRRT RTftR; R RT RTT Rt ^ tt RRRT t?RT tt 

RRT RTI 

RTRRR 3fR R RTR R R^ RRR f RTRT fR RRRR RT fRRRR R 
W DNARTRFJ RRRt RfcTftrfR ‘RTRt’ R^t RRFt tl RRffR ^TR DNARTRPJ 
R RRRt UlRlRnfM RRTR Rt 8JRRT tttt t TRRT R RRR, RTT TRRT R 

RRR RRT RRR t 4 t fRRT ^ RtRR, RR fRRT R RRR RRT RRR tl RRftTR 
RT 3ft t RT 3TtT fRTT R RRf RRR R fRRT ^ ^RFf tfR t 

3fR «pst R DNA RTRT°J R tttf RTRT-fRRT R ^TRR? RT RRTRRT ttRT tl 

RR RR RTR R RRR RTRT tl RRT R^ fRRTRT 
R RRR RR DNA RRTFJ 3FTRt RR Rp%fF 
®Mlcil t 3fR RRR RR TtRT RR tR tt 
RRRtTTtR RT RR tz fRRTRT tl 

Rt RRT RTRt 3TRR RT 3ft R DNA RRTTR, 
3fiT fRR R TRR RRT R DNA RTRFJ R RRT ttRT 
t RRR Rs$ R u IR 4 STRRt RT R sftT Rp$ R u lR I f 
3TRR fqRT <£ tfR I 3FTT DNA Rt RfMRlR RR 
RRtt Rt RTRTR RT Rt rt’, RT fqRT, RT iRT RR tttf 
R RtR ^RT fRRRTI 

RT RRpTRR R RR RR RRRR #R 3RT 
Rtf ttRT tl R%MRRT RRTR RRR 3TRRT RR-RR 
RftRRT tTcff tl RRt Rtf RRTR ^TR 

RT Reft t 3ftT RR RRR R RTR tt RRT R RRRt 
tl fRRt 3FR TRTR RT ^PRIkl^ RT TRTR ffRT 
RRT t R fRT RR Rt RRTR tt ’RfRTTRT^RR RR RT RR RTcft tl RTTR DNA 
RTRRJ R RR RRR 3Rft t 4r RR RftRcfR RfRR Rt RftMw RRTR R %R 
RTRRT TRRT tl 





W TOFt - FTft FFTOTFIFF^FFTOtt 

FT FTcf t FT FTFt FTFT-fTOT k tlFTT tf F#f tl fk’ ^IFI F tt 
FTF iJcfi^H (fFTOF FfsFTFT) TO FFR FTt f| 



5. fkfFPT t FFP-FftlFF TO 

FFt TO 9 Pd Pd Pi FFTt Ft FfFTFT kTOT F# 'HH^IIdl t % DNA FTFFJ 
t TO DNA WPJ kt TOFT tl FT Ft kFTT 4t FtfTO FTfFFT TO kt 
fkfTO FTOT t? FTTFT tt Hlktd tf TOW TO TOTTO TOT t FT TTFTT F 
TOFfTO FFFTTF Ft fkfTO FTO tl DNA FFTp tf pfkklTO; TO TO, 
TOW ^ FTTOJ F 3Tkff-FfFTO FT TOT TO fkfTO FTO I 

FT FF kt TOFF t? TOFT TOW FT FTFp tf FFT FTO TOW TO 
fFTO TTTTOT t kt tl FFfFT DNA FTFFJ F TOT Fftk F FTO TO 
FTjTOTOF Ft TOt tl kr TOM-FfFTO ^t TOTFFTt TO TOFFT TO 
TOfTOTOF TO FTF FFT FT FTTOTT t? 

TO Fk 3TTOFF TOt tl FFFt FTFT tf 26 FFT TOT t FTFJ Ftt-FTO 
TOT fTOFTt Ft FFT Ft TOFT FT fTFFFT - TO (trot) TO TOT (TOt FTTOF) 
TOT FFfFF fTOT FT TTTOTT tl fTT^ %F FTFT FFT k %F TO-t^T TO FTO 
FTOT F^FT tFK fTOT FT TTTOTT tl ftrk TO-lk F TOTO Fp FFTF FT 
TTTO tl 

FRTTF FfT fTOT TOT DNA Ft TTTTOT Ft #F k FTF FFTtFt-TOTTt 
%TfkT Fk kk ( 1904-1968) t ^TTF fkT fFT Fkft pfFFTFTO Ftt, 
FT^ pfkTFTO TO FTO TTp, TO fTOF TOM-FjTIFF Ft fFFfffcT FTOT FT I 

FTF FT % FTF DNA Ft pfFFfelTO TO tf kFT ^Pkld^-k^t TO 
FTOTO TO T# FT I fTOt k^t Ft FTOt ^Md^, TO F F FT^ tt Ft 



t, 3TR k RR t tt 44? k tl tl ^Ff M RRRTt 4 x 4 

16 tlP^I RRTT tl 31N RTt eft 16 RTRRRIRf ^ t 

- GA, Gc, cG, Ac, At, 3nf^| 3^ R4 RN 4TtRlR4T3Tf ^ RT#1 
4 r^rtI #n i6 tmti 

RT44 3lRR tlfe4l Rite! ^T tfl 37FT #T kt $4><cil tfl 

cR 3 TN<£ RTR 4 x 4 x 4 RTk 64 #ftl T Plf , <T 3 3t 

3#R7 ttftl 3RR 3, #1 RSRT 4 pRPdi 3 ^ 3TfM-U.Rl^H 
f^T^qffteT RR WTI 37N TIRT PcRpdd 3 313^3-^4*1 3t 3 r 3t R[R3im R4 
f33f3l RR RRRf f 3trq^7 ^*3 PcRPdi 3 3 r 3 3R Rk 

RT DNA WTT3 3 ^pRld^-PdLlPdd 3 RRT Rt k *IHR>k 1 *!HlP*d t 
3 -dHRld 3 r ^3 tt^tT RW^J RRt t 33 ■q^lcft t? DNA RRRRTTR 3 
3TR* -RRT t 3TR r3Mr 3r 3 3 tit tl RRf3 3WT RR 3cMKd 

3r 3 ^P44*l 3 *11441 krl Ml 3 tfcH tl 

1956 3 ^HlPd4d-31Hd3l 
3k %Tfkr rt4 33r wt 
(^FR 1912) 3 RRT4R RR W 

^rfwra 

(Vr) 3cRKH tlcTT t f*T ®ITcT Rft *RR 

_o > - > > 

11 ^ m ^41 W*> TqTQ; RFR RRT fm^FT 

Hl^3i*3i1 RR Rr3r felll R*l3 
3*R 3 3TRR3 RTR RR 4^4 
3#4R7 3 }r3r tlRT RTI r3 
RRTRT RTRRt 3r[ 3 *ll44lkdMH 
3 3 r FR 33-33 <33 ttk R^f RR 3cHI<R1 RlRT ^TT I fR3 3 33“ 
33 4* RRRd RTRT 3 RNA (*lt^P4d=h-Rf34) RTRT RRT 33 ^IPdU, RRRR 
RTR ‘ *lkiRW ’ RRT T RTT I 










ing» g«i 



\ I M I I'l /I* I II \ I 



HEEIKlUl 



? 1961 3 ^ 



A 



(1910-1976) 



sTT MTi 



1WR (MW TlfRWR) RR M ^ t^McTT ^TTI 

RNA RT R^fl DNA t - 3RTC RHT t % ^37R#of^R 

R XR Tl^T ReTT f 3TR 2fT^#T ^ WT ’97 ^U^crl Reft 'll DNA 

wttr Rt R%fRfq wrn i eft rr m R %tt # w dna ^ft 

Rt sRTR RR Wf ^ %TT RNA Rt W 1 1 

^ FW f^eTT RNA ^ft ^jRP-lklR 



^ ^1 
5b H fRrRR DNA^ft 

-o 

RpHlldl^-#! ^ 5FT 
^ft d<6 ift ^TTI 3TeR 
fRtf RFTT RR fR W7 
^rfR (t) ^ W R[ 
RlRld (u) WJU fRl 



\ 4KV 






pi. t 





1948 




RNA^l WTTR 
^RjRt Rt TIM7T 



3 ^ WT 







rr rrr wi ^FftfoTo; rnarr r4 44rc-rna (hI^^rr 

RTR t^TT w f| 

RW'lW 4fR ^<^®| RR "RR 'HSl PlRcrll 4R "3R 44f r 4 fR <^14 4R 
^Pr^r-rJr^ rt rRrrrr ^ %r; 1956 4 M4^tt 4k f4444f44t rr 
4)4<n R^Rd 7 f\R "4 fRRFll 

^Ff #EI -q^7 ^H(l=hl-^m Rl44fw 4 r 44 sMsfl (^FR 1905) 4 

^ w r4 1RR r 4 RT 4^V|^ ^ 4k <M RR7 RNA r4 4r RRT RRRlt 
4tl ^4 f^R RT amPiP^Wd RNA M^I RRRT TFRR ^3RT| FR RRR RT 
%R 1959 4' sM^fl RR fRfRRRl A Pl>Rl4lPd4) RR 4f4RT 4?pR 

RR 4 tRFfTI 

44r7-RNA r 4 RfRFTT RTR^T 4 Rt4 RT RTR 3Ft4r4 RTRTr 44F7 RTRTRf 
RltR PhRhr4 (^FR 1927) 4 =f4RR 44r 7-RNA RF fRRW Rj^ fRvRTI ^4 fR 
^pRRkl^ 4 RpF RF Rf f444r MR r 4 f444F RR 44 rT-RNA RR1 RTR1I 

4r ri sfM-rRh^h Rr 4 rr4 r4 sfM-rPr^h rr rfrrr rfrt t^ti 
rr rrrr PhRh^ 4 4 ‘44fcF-Rk’ r4 rr4 r4 rrrtrt rjr fRFm sir r 4 
RR1 R1 % 4k 4t ^rcRlVl^-PiMPdd fRRR 3TRt4t-Rj4^R RR fRRpR r 41 
4tl 1967 RR RcRR ^PcHlVl^-PiMPdi, RR' RRRT SfM-^Rh^H ^ RTR 
RFRR RR RRR RTI 4k fR RRR7 ‘ RHRR-RRr’ r 4 RR# ^ R7R RRfl M 

4tl 

1968 4 PhRhr 4 4k ttr7 3iH'0r1-rr4r ^iw wfrf44 rjrri rr 
4rrr ^r 4 PrProhi 4k W4Rif44r rr rtrr ^rtrrr Rmti 

RR PhRhRI 

< R4fRR'-RRR’ RT RRR RR 
TsR RT RRt 3FR 
3TR4R4 RTRTRfRTF RRRRR 
^T 4 J lcW (RFR 1921) 




1969 1969 



Rl^dlkrlMH R #R ilttlHIR MR $TT| 

rr tt-fRR rir rrmj ri rrrt rrt #( ^pfrzi^-f^fe §ft Rf 

t#TR-RNA 1% fert RRTt ftffR fR#[R R RTRR iRTR tfdtl ^Flff RTR RRT 
3TR RF1 RT RI RRT 3TRtRl-RfRRR R RTRR R£RR1I RRffRT RR RNA 

P^ftrlci R 3 rM-rJr^R RRT RTRRTKt RR RRpRR RRR1 RRltoTO; RR 
RRRR-RNA RR R1R fRRl RR1I 

3RR RRRTf RRt W# RR ^R RRRf tl tRRR-RNA, DNA RRMJ RT 
ftRR R7t RftftlfR R RRRT tl fRR tRRR-RNA, <l|tlRlR RTf RIRT RRRT t RR 
RR t#RR-RNA RRTFJ, 'RTRTR-RNA ^ RRTR ftqftR: ^ RTR RTR tl 
RcRRT fRRfc Rff Rtt RTRFR-RNA RR RRTFJ fRRRT t RT RR PiMPd<i R fe 
tlRT t, ^RR Rtf Rtf I RTRFR-RNA RT ^Rt fRR RR 3RfNf-RfRRR RIRpfd 
ttt tl sffR c^qcrl Rtf RRNf- RfRRR RR t Rf RTRTR-RNA Rf fR fRR 
RT RRR RR MR tl RRRT RTR Rif 3 rM-rJrRR fRRRT RlR t 3^R RR RRT 
fRYTR RRTR RR tRTRR fRRRI tl 

RRT RRRrH R)PHRi R1RR ftfRRR RRt (RR 1922) R RIRTR-RNA RR 
RTRRTRt fRTRTI 1962 RRT RRt Rjf fRRR ^ RTRFR-RNA RR 

RffeRTRR fRRR I 1965 RRT RRFt Rtf ^fRRRlRR RR RtRRR RRRR-RNA RR 
RtRR RR ff t^l tf fRRR I 1968 t* RRp ftffRRR sfk IfORl ^ R1R RRJRR 
RR R RlRR T jRRRR fRRfll 



IhRh^ji evil fas t§*ht ffai 

1968 1968 1968 






DNA k WJ 3Tkt-3Tkt kf33 37tk k Wfk tl 1946 k R31 ^k3 
kk %Tfkr W ^<rl9l3> ( 1906-1981 ) kk ^Pddd-3w(H1 kk 33Tf331 
kckku 333k ^jfki k 3ikt-33kt dna k 37335 tkn 

fert 3373 k 33 33k ki fk7 373 k dna 33 373 33135 57k 3T3771 
k dna k 331k k 733 Ph3>< 373 f33333 35 fkTR 33 3T377T 3313 ki 
3k 3iM k 3kf k kt 3k kR kti 1969 k kkf kt 71533 33 k fkfk^ 
33 kkR 57>733< kRTI 

33 333 33 3T fk 33T %f331 371 3fk3T 33 3T3^p 317 31371 71313 k? 
331 k DNA k WRJ3ff 33 dl33A 3k 53T7T 3M3-3WT 37tkf k kk 71313 

k? 

k srqkkt kk knkkf - tfkR kkk (^fr i 928 ) kfc tfk333 fk3 
(^fr 1931) k 1970-71 k 33 i^ki^m kt kk kt kr 373 fkk ^kk3i^ 
k 333 37 DNA kt PcHsfed 317 7T3kt kt'l ^Tlk DNA kt 3^ 33lk 
k pdkkd fk31 31 713131 311 DNA 37335 33 3331 331 kk k 333 33 33131 

kt kt wt 3fk33Tkt 33 7i3k ki 1978 k kkk 3k fki3 3k k^r 313 k 

fkfkoFn sk fkfk3iktkt 33 kk3 ■537337 fkm 




dfefT 4fef fa 1^4 

1962 1962 1962 




DNA cIRHIrT RR RWT RR 37TR Rcfr RRT tRRtfTRT RRT RRR 
t PrRRI kpR ^ RRTfiR R^ 3TR ^JU^-TR tt 37RFT #71 37TR ^Ff RR 
^ohdlR^II R^t RRTRRT R ^RhH RRT RRTR t Rf R^R (^Ndldl'H) ^ RtM 
RT %R RRRR tlRT tl 371R 3RT RHcrT RTT s^PdH 3#1 RR RRk t R7 
R^kf rt ^Rhh rr rrrft rr^ rrpr tFTTi 

tRRtfTRT 3 37TR RTf 37^7 ^RI RR7R f | 37717 xfpft 

RR w RTRt k RRRT RRTR t 37R R7^ 37^7 #ft RRTRfRRT %RTR RR RRRT 

tl 

i^RR - %R Rp£ RTRRTRt ®Kdd1 tfttl 37*17 Rp£ Rl7 td-dlpRI t^T tt RR 
fRRR RRf RR RRfc rMtRT tftt, Rt fkT RRT tRT? fRRt RFRTRRT RTR t 
R7 Rk tRTfW RR ^TTRR SRTR t RoRT RTffTTI 

RRT R^R R RTRt RTRRRT RTt tPft fRT Rft RRTR RRft RR7 RdKl ^ 
7RpRT R7 RRR RkR - RTRTR R RTRR R-pqf RRT RT RRt RTRFJ RkfR 
tfR? RRT RR RRT tfRT % R^R RR^ RRR RR 3TK 3TFt Rf RTRR 

fkRfkRR: dnatrrM' rr rrrRt rr ‘Rkfe ^'PdPHRPiV Rft rrt r| 

RTT7RT RJR RR tt? 



Rtf, RRR RR RR Rtf RRT tfRT! 



